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(54) MAGNETO-OPTICAL RECORDING MEDIUM AND MAGNETO-OPTICAL RECORDING MEDIUM 
REPRODUCING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable high resolution reproduction 
by means of the existing recording and reproducing device in view of 
the application of a magneto-optical recording medium utilizing a 
magneto -optical film and a magnetic super- resolution reproducing 
method in particular. 

SOLUTION: This magneto-optical recording medium has a memory 
layer 13 as a vertical magnetization film, a reproducing layer 1 1 as a 
vertical magnetization film and a reproducing intermediate layer 12 
formed between the memory layer and the reproducing layer to be 
intra-planarly magnetized at the normal temp, and having such a 
lower limit of a temp, range for vertical magnetization as a temp, 
that is higher than the normal temp, and lower than Curie temps, of 
the memory layer and the reproducing layer, and the film thickness 
of the reproducing layer is thinner than the film thickness of the 
reproducing intermediate layer. 




r 





;;4 















LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



mB^^mmnf u p) 02) ^ g| i|# 1^ ^ ffi (a) (u)mimi&m»n 

1-16219 

(43)4^iBH ¥l«ll¥a999) 1^220 



(51) Intel." 




F I 




G 1 1 B 11/10 


5 0 6 


GllB 11/10 5 0 6K 








5 0 6A 








506U 




5 6 1 




5 6 IF 




5 8 6 




5 8 6C 








*iS« ««3S©»6 OL 7 M) 


(21) as*^ 


«H5p9- 172174 


aimmx 


000004112 










(22)auaB 


¥^9^(1997)6^270 




ill -hl7 rT'_ X^i- m r?" J 1 /Thrikr Q "T~ M O Q £3. 






(72)H!W# 










«3MK=HtBaK*.<Ort3TB2#3^ 














(74)ftfflA 





(54) imm^^m im^^imRzf^m^immm^M^ 



(57) [^*«73 \ 2 (S^u-y-*) 

S®MT*SW!feii 1 1 ^: . 'J 

sjtiimieiMi*cT'S)-5T. s^feicoM/Pfi. setting 




''^i [ma 

-11 (11^) 
12 (ff^finn} 

■13 (/«'J-«> 

■14 (±ai»an} 



8 

3 W^Of b) 



4 (ttXIlL&'KW J f(4>Btitt) 

6 (Aa«t«) 



7 (ffiffiffitit) 



Billet ^'j-mt mm^ t (Drnm^^n. msrc 

4 5 n m]a±. *^08 0 n mmT-C^)-?. ^ t ^m'<^h^ 

tm<^%mmmmm.z'ii\ ^x . 



imi^mzi3\,^x . 

1 0 n mi3±x'h s c: fc i:^mt -T^^m^mmi^, 

I If 6 ] tn^m 1 =5:1 ^ tmn^m 5 </)ipiix^--miz 
im<^-ymmmmw<7)^'t u -m^zim^tn-zmm 

{zisK^X. 

u -mizmmi-^mzmm ttzm jcep 
[00 0 1 ] 

t:m%mmmzmL . mzm^nm^^ifmim 
m-^ii^ ^mmimmi^Rx/^mmmmi^n^miz 

[0OO2] 

im(^mn ^mMm^m^'^rzm&mnmi^t tx 



•y v(n^'m%<r>mi^wmz(r>mm'^-':^ ^mi^Lfz 
I.. 

tzM^^ai $ ^i=5:{1iitf * &ift=5: t><50t=5r-^TL^3.S 
&^\,z\t .^AX^^ lilted -tt^S:** ^>feSffi l^— r~-3K 

j; ^ /^'7-i)-m'^^±mv-^^%i%x . ^(^m^ 

ificoj; 0 izmmmitLtzmm.7' ^x^x-it. ztui^- 
[0 004] ^;ixfMmtitzw±:fimi}'^. mMmmm 

(MSR : ^felgnetically induced Super Resolution ) 

<. X7i<'yhff^i>zu±^m^j:mmxh^^x^imfii 
■ti>hcox'h^o n±^i>zii—Mco^'<rp~con±mu- 




mm-tl , x^±X'Xt'-y h//^ 

v;;^;5'-r-S. Z(DXo^j:M±^mm'r^fzibiz. ^mM, 

mizX'yx^X'^b^j:^ti*)mnt^j:'>ti'0't^mt^f' 

[000 5] OT. MSRcO-9t>. mz^ X.t°-yhC00 
(D — RAD : Double-Rear Aparture Detection) :fj 

iz^tii^comcDm^zn^f\tmm^^t^ . ^ cos^ti^rBi 
m^^x-m^Hm-itix^ ^x^t^ y h<D^iSimi&<D^m^x- 

im^tii>bmm.mtLii^ib. $ ^izXTf^-y hcomiSM 

m(DAmtxiiim^ti6b^^ v -vsst^LS'ftSrife 

[0006] 'fS$gcOff^fe{i, Z<DyU X::^(/)M±m\W}' 

^n^mu-^-mmmt^ . X7t<-y h<7)i&i^mmx- 



(3) 



^m^l 1-16219 



c (D^^fprnmim^ti:^'^ x ui> cot-, n^m t^^ 

^^tih, i-^j:h-h, mmizmi^tifcmmu-^ 
—Mi. ^isMm<^ism<7)^{zmtxm^mi:^it$it 

[00 07] Lfzi}^^x. rrn^x^-fj^x'ii. XTtt 
«y hcoi^^r xx^^i^$\^mm<^mm^mmizm^tt,i-z 

[00083 

^ fc izmm Lx . mfmmn^im:/)^^^-t^m^t 
it<x$mz±^^j:mm^'^^<mt'r^, ^(m^m 
*cofii{±. mnmmn±^^mc^m:kiiifi 2 o o o e ^ 

:*C*ltC±lHl'S4 0 0-50 0OetSn. ^t^yYcO^ 

:i<r>yr)V'7X9-m.immLtziGm.'f ^ xn±. m 
[00 09] ^^ma. immmM^mmzx6mm 

[00103 

immmi. mmm<mx'h ^^^v~mt. mm.mt 
mx'h^n^ b. ^=tv~mt b comizmf^^ 

mx 0 {s.\'^^Bixhm±^mmb ^^-t^mmMm 
m\^zbi'\mbth. 

[0011] mi)^m2^zmm(^Mmmmmmi. 
mi ^zim(7ym^mmiimizjr5\,^x . n^^mmu. 

[00 1 2] tmm3izmm(o^mMimmmi. if* 
m 1 1. fzmmm 2 izsmcoymMM3mmz}o^^x . 

ThhzbirnwLb-th. n^m4i,zMm(^mmm 
mmi : ts*js 1 ^srv ^ trnm s <mtii}^mzMm<^ 

immimmmz}5\^x . "^^mc^mma. isnmjii 

.b, 4 5 n m lilTT'$> ^ C ^: t ^ „ 

[0 0 1 3 3 ta^iM5tfei£o?tigsmfs§M«±, 



mst tzmmm l,znm(Dm^mmmmzti\^x . 
w^m(^mbw^^^mc^mmbcomii. 1 0 n mti 

mizmm<7^mmmm!m<^^'^ 'j -^i^ieiii^iiT^^w 
mmmmmiz^>o'miii^mmmnm±:fj 
mizii\^x. M±mm. ^=tv-m^zm^-^mAzefl 
iuLtzm bmimizmiL^j:*fii^m.-th:ib ^# 

[00141 um) m^m 1 iz%im<^^m.m3mi^ 

i>n±Mb(r>miz. miSiXm^m-iti. mmmitf^'& 

mmfif^(^mmumt,z'o\ ^xa . ^ '-m(mit\^ 
%i.z^vc^^-t^^bf,zx^xmm^tmi.. m^mm 
t-t^z.(^%mmmmmzm5Ltz\y—^-%<7)Km% 
tcov yzm^mtrym^n t:m,-t hub x''^m<m^^ 

itbwmMmm^bcnmn^mijmt . 
mimmmmzmt&-thx:ti'y hfyizi5\,^x. bj^^t^o 
fmtit'^xwji^mm^m^b^^x^^h^m^^^ 

)(i-rh%mmmmw<Dmmb ^rmiE^mizm^^i, ^ 
bx\ i&^mmc^i^m^K n^^mmtmmm^t-t^is, 

<r>iS^mmsi,z^tiih X o iz-Th , ;itnzx 0 . imu 

an^tprm^^mmmit-t^cox'^mcomn^mmwf- 
mitco^mi^'^:h^zx '^x^=tu -mc^mmim±mt 

Lx\>^hfz)sf)^=t'j-mcomSif)^^^^ti^\'\ -eLT 
^ (r>^mmi$mmzw±m^^:ma lx . ^(^i&^m 

mt^mit^"^^ z.bizx'o. x^-y h(^i&^mmz-?x 

m^iU'tmmimc^n^k'^mb^h . 
[0015] zzx\ :^mm(r>mmiizcow^m^<mi 
mz3b a . b n^fpmm b commcomiUz-:>\, y 
xm^mmuzmm. m^<^^mm^^mm<nmm 
jiomKi-hzb^zji-^xm^^x'^^zb^m^ttz. 
ztumcomMzx^. w±M(^mmkW'±'prsm(om 
i^jiK>m<mf^z-r^b. m^mnm^^mm^rifSimi:^ 
tt^-r <tci>, x^'-yh (Tym^WMcon^ i^oi ^x 

m^xm^mti h . m m~ij\^izm\:\^ ^ o z 

blzy'j:^. oiO, ^xi^m&cr,tziibl,z(iim-t^^n^ 



[00163 gt^ic. ^com^mmmi^xn. wjl 

[0017] -fijtcS4Jitco\,^r{i. -r u-^mc 
mLxmi\:.^^-orzm^^mmi>zmLx\,^i,mwi. m 
mttx\^^w±'P!^m^zmLx\.^i>^^j: ovx^ 



[00 1 83 ^-rstc. ::(7)3fejg^fBllii««sT'{±. it* 
3a 1 1 ik^xm\^mm&<m^i}^^mtcmim3miii 

iz-y\,\x. ntmcommbn^>^mm<^mmtcr,mzm 

iSim±m.^(^rx'mm^ti^zbt^j:^^. msm^^z 
tmco^mmmmm-ii. m^m i * tinm^m 2 iz 

izm^m^it. -mz. ^mm^m^^mz'^\.^x^m 
mm\> mt'Hmi,z^fM-i}-^tiK ^ (r>±M(^m.^i,z 

iO. m^^m^m<U-o:iti}<X'^h, 

[ 0 0 1 9 3 tmm4izmm(o^mMimmi^x'ii. if 
^Ji 1 ^ unmrn 3 cnntiti^miznmio^mMm 
mmzii^^x. n^m<7)mm^ 1 5 nmtJiji. a^o4 5 

izti:^, -miz^ mti, ^^fejit;i/-ir-3^&!Ejt 



[00203 Ifi^Ji 5 tCia$!tt7)7!l:a^idlM#:T'{i. IS 
Hi/i t n^A^tm t <7)M»<7)^ ^ . 1 0 n mtLh t -t 

1 0 0 2 1 3 mw-%ei,ztm<r)±m%mmwn^-)3Wi 
x'M. is^Ji 1 ^ Limm 5 (nrniij^m^ztm^y^ 

k i±mzm^^^jsxii^^,±m^mcr^^i}^^^j: o . s 

^mmii^±m^mmmx'h x tif«iaJK*^> ^ v -^a 

16] t § ii-^ ii^t^co^ , im^mmttf^'^mxh ^ 

[00223 trzt^-ox. ±immmmmi^(^n±m 
izzcoifm?:mm-ttii£.mmi>zM^m^tfimm^t^^^^^ 

[00233 

i,z-D\,^xmmizmm-t^. 

[ 0 0 2 4 3 q 1 {±. msm 1 ~ 6 iznmLfz%m.n.y-' 

i±.m\i. '?^±^\.zin'fhmm,f^y^9\(r)immm 
mx-m, ^^mv-^-%2\,z^Lxm^^-h'^:&^ 

±^zTM^mm 1 0 , n^m 1 1 , n^^mm 12. ^ 
^v-mi 3. ±gpfliiij^i4^)iiimMLT^i>, z 

(7)o-hn^mi 1 . 2. 'J-Jil 3^7) 

-ti-Tt^^, iTt. TgPiSil^l 0^±gPfSif^l4fc{i 

s i Nm<ommwx'f)'o. ±Msimi^<r>3miimi'6 

[002 5 3 ^^'J-^13{i. Mi.(fTbFeCo*^ 

mmiimzii\<^xii^mmi mm lx\ ^h'm-frh 
h (DX\ n^m ^-if'-3fe 2 wm^tixM^\t-^- l 



<5) 



1-162 1 9 



1 Hi. CTi.«GdFeC 0*^4^0, ^^U-ll 3 
[0026] M^'prUm 1 2 (i. Mi.<f G e F e A'^j^Sf 

tz. Z(^n±^mmi2{t. n±mizmmiML^iz^Lx 

-Wimtx'mmmmif^^j:\'\ 
[0027] ^Lx:^mmmmx'ii. z<m^ 1 1 ^ 
n^^^mi2j:m<mi^Lxh^. mmi 
1 , n^>^rsm 12. ^ ^ u -11 3 ^^imco^ ^ u 

-iSJSTc 1 . Tc 2. Tc 3<^:^/MI5f^lcov^Tli. 

tzMz. 

Tc 2<Tc 3. Tc 1 

[ 0 0 2 8 ] mz^ z(r>%mfi.if^ -(^^1 cnw±ijmi: 

2<m^ii. pn^crtmizmm^tLxti'o . ^m^y"^ 

9 1 icii. 0 1 TSI5ic*-r i 0 Kci&m^m^^ b & . 

<7)iajt^ii^*rBi;i 1 2*^-|iiim{k^-?>z£j^tc-§c$ 
[ 0 0 2.9 ] mz^ m±mizm^^m<7)sm'7'mit<^ 

Xdf -y h 3 (7)i^?afIi|Sj 5 T'(i . S^ft'^/l 1 2 i 'J 
if 1 1 i:*il^mfi<Jt3t;]8lr$<i^*i: mm I l tiM® 

is^bM-c*> ^ f^a6 i i xm^tcij\inzmi^ijm ^ 

wm^^zm^^^-ixtt 0 . ^zx'wmcom^:H\i^ 
izw±m.^?:mntxn^m 1 1 (^^mitm :^rsiic 

[ 0 0 3 0 ] iJt . ffivs^^TTti, n^'pmm 1 2*4 



fi«^7cos^i iipmfmit[^x\.^hm^t¥tsmi 2 

i^tLxmf^ixh, ^Lx. w±mi itw^'pmm 

1 2 t(Dfj^m(r>mi:mmm ( 2 0 nm ) i; L;t*^tC 
[003 11 •t^j:hh. mm^lz-:>\.^Xi±. W^mi 

1 <r>m9.i:W^^mm 1 2 j; m<-thzt x-is. 
■ma^^itt^T^ . $ ^iziimm<7m^&mm ( 2 0 
nm) txmif^t. ®}agBvx^'(zmPM^^=ic<g* 

(4. mff<^immMUizxhryjv-?x^-M^i}<^ 

So 

[0032] i;^: S^l 1 t;^t'J-®l 2t;<)»g 

^jg@#r?> a elicit L. w^'t'is^ii 2m±mm 
mmx'^i. yzr)V'7X9i5^\,z^:>\.^xmmLtzi^. ± 

(Rear Aperture Detection ) ;!fr3'it?'?>-oT t) <fcV'>, d 

^1 1 hmL^mm 1 2i:<?)ii;f<?>wf^$:S3ifl:-ri> 

; t J; -:> TS^felK^^^gfc -r ■2. ; iT'# S , 

[0033] t.tz. iMLfmmmmx'li. mmr^ 

m^x'ht\xiL\.^i}^^j:h%mmmmf.x'i^i:\^. 
\.z. ±.mLtimmmx'^i. wsLWt ltt b f e c 

o. TbFe. GeFe$:fflV^/i3&\ |51«6^0^^'l4S:S^•r 

[0034] ±MLtzmmmxu. %m.%^ ^^^^ 

[0035] 

[Hififl^ij] OT. ^%miznmtfzmiimi,z-y\^xtm 
i^zmmth. 

[0036] ( ymm'f ^ X ^ ff^fi£ ) jjiT, *?&0flt=M 

JsBb7t3temr ^ x^c73?giS;{::ov^TlJiHfl-^.5.. (tf§8 
6 m mco 2 PS^Jbl:: , R F ^-/^^ h n yxv ^ y ^ U y 
^tj; 0 S i N*»/J,^:l,Tg|5f:^^m*^7 0 nmmm.-t 
I.. icT)^^, XM^y:^^^g£7)f-^w^'-rt$:-0.. 1 

X 1 o-^T o r rmTl'-^fmL/:;^. A r i: N2 iOfFc-^ 

;^rXi'?iA"f'St^il2f-^yA-|A](7);;irXES'5X 1 0 
-3To r r fctJ ^-y y l-Mf4t;S i ^fifflL'CXM* 



I 0 0 3 7 ] . Zcr)rB^mm±l,Z. G d F e C o 

^ALTf-^yM'-|^i7);^.XE^5x 1 0-3Tr rhb 
Xnp.J^'j-^'^jyy^'iyo. .icOGdFeCoOjfllS; 
(i, (Gd : 2 5 atm%. Fe : 60 atm%. C 
o : 1 5a tm%) fifes, ^LX. <r<7)3XyN"y rJ'U 

[00 38] ^Oll^JiJit::. GdFe;&>A,^r-g>f|^tti 

— 5 X 1 0-3To r r i; LT rJ^yN'-y ^' ij 
>'^"2:^T•3. CfOGdFeO^Mti. (Gd:30at 
in%. Fe : 70atm%) T'$)S, ^ ^OH^tt^ralSi 
tC. TbFeCo*»/5>^rS^^:»J-Ji^*«j5 0nmffM 
-r-S. ^c?)|gfflV^S:?-^'-y bt^m. Tb. Fe. C 

5X1 0-3TO r rt LX^X/-^-v9^J y^^'iio „ vl 
OTb FeCoCOffl^Ji, (Tb:21atm%, F 
e : 6 3. 2 a t m%. Co : 1 5. 8atm%) X'h 
I., 

[00 39] ^Jy. ±15^^ U-ati. f!ftil^)?ri«ft-& 



jjmjunii.iiip«pjiH!iiini 



aJi^*tf2. 5nm. Mfl^Jlii^*^3nmt-ri,. 

[ 0 0 4 0 ] SIC. u-;i±tc. TgffsiiMoffM 

^fr |Hl— ^f+tc J; 0 R ¥-7^^^ h ^ •/ 'J yy 
^-^TrjT. S i N*»^>33:S±giJ«^JSS'*«j7 0 nmjgj^ 

:^9(m±\,z-^^^x%m'^^. mm^^mi. 

[ 0 0 4 1 ] fit). WvtLfzm^<^%m.%'r'Sy^9t,z 

0 . 3uxnt Lfztm'7-'^mimtix\^h^>(7^b'r 

^%^w.zx'^^ tm'^—7(mii-yi^\izM^^^^ 
[ 0 0 4 2 3 mm>mv~^-%w,i. ^iemmMz 

jS[:&A = 6 80 nm, ^P^NA = 0. 5 5<7)i|i#f7|sl/ 



'm-^xm^iK. ^m^f^T.^i.^.zAmm i . i />£ m 

x^^-T-§3^$iiitf*. %%\%^\.Z'm.^ivh . 

[0043] ^^fB§IS4^ISt;fcv^T , S^a^^ 1 
OOOet^iS^Lfch-r^. C/Nfii3!)M5 dBJitJiT- 

[0044] 

^mtLx\'^^. m^m2i,zMmcommi. tmmi t 
jrt^TSi miSimc^n^^^m^j:^mmi3mmz-y\ > 
x^^cr>}mbn^'i't^m(ommt<7ymzpjimff)mi^ 

[0045] m^m3t,zimcD^mi±. m±^mm(^m 
mt . n±^mmx ^m\'^n^m(r)mmbc7)miz±m^ 



:ibifX'^^. 

[0046] a^Jl5i=lsa<7)f&BJ{4. M^MhM^^ 

rmt<^m:^<r)m: i p nmja±i: l, n^m^<^c/ 
Nm^mm<7)m\i)±b-ri<Dx\ n±m^(^ffamm< 
u-^;iti3^x-^6, m^j^e^zim(^%mii. w^m^ 

(7)m^umM±m^i\:Ai'^mx'$>i z t ifm^^titz 
(r>x\ ±mm^mEmmmn±mz;i<7)-^mt:mm-t 
^ztizx-^x mm^zm^m'fi-^mi^'t^ z t t/^x-^ 
I. 

[0047] wt^^z. ^^B^xn. im±M^ittm 
m-thiox'. m^(^mm^m.^:mm ifzn±i)'^'^m 

mifzzbizx>^. mzi^^tixK^tmmj^imco^ 
:fimi}mmAzmm^tio i>i:^(Dt''j:'?tz. tfz. *%hjj 
[zxm^. m.^mLizm^ii^^i^mcowimt'^^imtiz 
-51 m%<^^mm^fKifi^ fz , 

mi] ^?%mizt-ij' h mf^ysmrr ^ 



(7) 



11-16 2 19 



1 ^amr-f^^ 

3 X^^yh 

6 (t^iS^^ 

7 is?a««i 



8 gei*v-i? 

10 Tisfti^n 

1 1 n^m 

12 n^fp^m 

13 ^^'j-ii 

14 ±TO^M 




'^1 (ate) 
■n im^y 

12 {S*t>8IB) 

13 (^c-v-a) 

14 i±mmin) 



4 (Me«LJt:a«t) 1 T(4««ai) 

5 (ASfRtt) 



